Sesame collections were evaluated for quantitative floral characters and data obtained were subjected to various statistical analyses. Result showed narrow diversity in most of the quantitative floral characters with moderate variability in length of flower (2.03-3.27 cm), length of style (1.10-1.40 cm), length of capsule (2.33-2.98 cm) and number of seeds per capsule (38.67 -57.67). Correlation study revealed significantly (p < 0.01) positive correlations for length of ovary versus length of flower (r= 0.70) and length of capsule versus length of style (r= 0.77). The first two principal components accounted for 61.59 % of which the first component had 34.13 % and the second was 27.46 %. Dendrogram divided the seventeen accessions/landraces into two major groups (A and B). Group A had only one cluster with five members whilegroup B had three clusters (Cluster II, III and IV) with seven, three and two members respectively. Each accession within a cluster could be employed as baseline parent in crossbreeding for improvement of yield in Nigerian sesame. 
INTRODUCTION
Sesame (Sesamum indicum L.) is a flowering plant belonging to the genus Sesamum with numerous wild relatives occurring in Africa. It is believed to have originated either around the Fertile Crescent or the Indian subcontinent or Iran-Afghanistan region (Ashri, 1989; Mohamed and Awatif, 1998; Pathak et al., 2014) . The prediction of Africa as probably the primary centre of origin of cultivated sesame because of the preponderance of the wild species of the plant in the region was defeated by lack of genetic variability. However, genetic variability for cultivated sesame has been found to be abundant in India subcontinent. Moreover, sesame seed and oil are well referenced in several Hindus scriptures as far back as 1500 BC and have since become important components of Hindus rituals and offerings (Bhat et al. 1999) . Scientific evidences of successful crosses and production of fertile hybrid between S. malabaricum Burm. ,(a wild form), only reported from Malabar in the west coast of India and S. orientale L. (Hiremath and Patil, 1999) suggested the origin of cultivated sesame from wild populations native to India. Close phylogenetic relationship between the two taxa based on RAPD markers (Bhat et al., 1999; Nanthakumar et al., 2000) , chemical data and existence of enormous genetic variability further supported the view that sesame was domesticated in the Indian subcontinent (Bedigian, 2003) .
Sesame is cultivated for its edible seeds which are produced in capsules. Sesame seeds come in variety of colors from cream to white to charcoal black (Bedigian, 2006) . In general, the paler varieties of sesame seem to be more valued in the West and Middle East, while the black varieties are prized in the Far East. Sesame seeds and oil are put to great variety of uses. Sesame seeds are primarily a source of oil for cooking in India subcontinent and African countries (Bhat et al., 1999) . The seeds, hulled or unhulled, roasted or raw are widely used in European and North American bakery industry as a garnish on bread products. About one third of the sesame crops imported by the United States from Mexico are purchased by McDonalds for their sesame seeds buns (Anon, 2002) . In Nigeria, the crop, often referred to as beniseed is widely used and very popular in parts of the central, north western and north eastern zones where it is usually grown (Falusi and Salako, 2001) . The most popular species in cultivation is Sesamum indicum, which has hundreds of varieties and strains with considerable variation in size, seed, color and composition. Some wild varieties are also cultivated to some extent for their leaves used as vegetable and medicinal decoctions (Uzo et al., 1985) .
The inflorescence type in sesame is spike with flowers that are zygomorphic, and located in leaf axil (Ruhi et al., 2015) . Each of the flowers has five petals with white and pink color, and the lower petal is longer with lip folded over the top, keeping it closed to around sunrise; when it opens to form a running strip for bees (Langham, 2007) . The stamens are didynamous and the ovary is superior (as in hypogynous flower), bi/tetracarpellate and each carpel has two locules. Its fruit is capsule consisting of oleaginous seeds, of which most of the capsules are dehiscent (Kumar and Hiremath, 2008) . Sesame is known to possess greater genetic variability than most of the self-pollinated crops. Kobayashi (1981) considered morphological data such as branching habits, number of flower per axil, capsule type and seed coat color, and employed them to study genetic diversity in which some sesame genotypes were closely grouped in sub clusters. Similar results indicating diversity among varieties of different clusters using morphological characters have been reported by Furini and Wunder (2004) . Zhigila et al. (2015) used morphometric characters to delimit some accessions of S. indicum collected from Nigeria.
The study of floral development is important in helping to understand phylogenetic relationships among plants (Buzgo et al., 2004) . Suarez-Cervera et al. (1992) studied the pollen morphology in the Pedaliaceae family, while Ruhi et al. (2015) studied anatomical structure of vegetative organs, floral meristem and pollen development in sesame. Morakinyo (2011a, 2011b) inferred genetic diversity among the cultivated and wild accessions of sesame using seed physical dimensions, seed oil and fatty acid profile. In another study, Azeez, et al. (2013) established genetic diversity in sesame and its crosses using crude seed protein while Alege (2015) also used this same technique to investigate genetic diversity in some Nigerian sesame. Several studies have reported the use of isozymes (Isshiki and Umezaki, 1997; Nyongesa et al., 2014) and DNA markers (Akbar et al., 2011; Wei et al., 2011; Adeoti et al., 2011) in the analyses of genetic diversity in sesame. However, there is dearth of knowledge on the usefulness of quantitative reproductive characters in the assessment of genetic diversity in sesame. As a result, this study was designed and aimed at assessing the variability among seventeen accessions of sesame using floral characters with a view to identify promising accessions for future breeding programs.
MATERIALS AND METHODS
Seventeen accessions/landraces of sesame seeds used in this study were collected from National Cereal Research Institute (NCRI), Badegi Niger State and across other five States (i.e. Oyo, Kwara, Kogi, Jigawa and Katsina) in Nigeria. The seeds were sown in Nursery bags on the research field of the Department of Pure and Applied Biology, LAUTECH, Ogbomoso in January 2009. The seedlings emerged 3 to 4 days after sowing and were constantly watered for two weeks before the seedlings from each Nursery bag were transplanted 2 plant stands per bag. Each accession was replicated in 18 bags out of which nine bags were later selected and were divided into three plots with arrangement following complete randomization pattern. Inter-row and within row spacing of 0.5 m was maintained throughout. Identities of the accessions used and their seed color are given in Table 1. A total of 10 floral characters were recorded in this study. They include, length of flower, length of ovary, length of two upper anthers, length of two lower anthers, length of two upper filaments, length of two lower filaments, length of style, length of capsule, breadth of capsule, and number of seeds per capsule. Means and standard error of means were used to determine central tendency and dispersion for the reproductive characters recorded. Estimate of analyses of genetic diversity was executed using SPSS for window 7.0, version 16 (Norusis, Munich, Germany). Degree of association among the various floral characters was assessed using Pearson's correlation. Principal component analyses were performed to evaluate the contribution of each character to genetic diversity and the total variation was calculated as the sum of extracted eigenvalues. Grouping of accessions/landraces into similar categories was performed by estimates for Euclidean dissimilarity coefficients for floral data while hierarchical cluster analysis was carried out and dendrogram of relationship based on Ward's method was constructed using SPSS version 16 (Azeez et al., 2013) .
RESULTS
Most of the floral characters measured exhibited narrow variability except for length of flower, length of style, length of capsule and number of seeds per capsule. Most accessions/landraces used in the study were white seeded (64.71 %), while others with brown and black seeds were equally represented. Majority of the accessions/landraces evaluated produced white flowers at flowering stage (82.35 % of total collections), while others which were black seeded produced purple colored flowers. Mean values calculated for all the floral characters' studied revealed moderate variability in length of flower (2.03 -3.27 cm), length of style (1.10 -1.40 cm), length of capsule (2.33 -2.98 cm) and number of seeds per capsule (38.67 -57.67) as shown in Table 2 . Eight of the correlation coefficients were positive and significant (Table 3) , out of which only 3 were highly significantly correlated (p<0.01). The highest positive correlation was between length of the two lower filaments and length of the two upper filaments (r = 0.78), followed by length of capsule versus length of style (r = 0.77) and length of ovary versus length of flower (r = 0.70). Length of ovary was negatively correlated with length of the two lower anthers (r = -0.55) and length of the two upper anthers (r = -0.50) ( Table 3) .
The principal components analyses (Table 4) revealed that the first two principal components accounted for 61.59 % of the total variability among the accessions/landraces. Most variation was explained by the first component (34.13 %), followed by the second (27.46 %). (Fig. 1) revealed results that were consistent with the results of hierarchical clustering in Table 5 . The same clustering pattern was observed in which all the accessions and landraces were recognized in the dendrogram with Euclidean dissimilarity coefficient mean of 12.5 delineating the main phenotypically related groups.
DISCUSSION
Medium variability were observed for floral characters such as length of ovary, length of flower, length of capsule and length of style of the accessions studied. This is promising from the view point of genetic improvement of flower size in sesame, which may subsequently translate into big capsule size and probably high seed yield. The importance of a trait is given by its discriminating power in the accessions and its stability of expression (Arriel et al., 2007) . Floral characters are known to be expressively stable and in most cases less affected by the environment as suggested by their narrow to medium variability. An analysis of association between various plant characters helps in identifying the most important characters (Sarwar et al., 2005; Azeez and Morakinyo, 2011c) . The strong positive correlations of length of ovary versus length of flower and length of capsule versus length of style can be exploited directly in the selection for long capsule with a view to increase the number of seed per capsule and subsequently bringing about improvement in sesame seed yield.
In this study, principal components analysis revealed that all characters took effect in the first two components. (Biabani and Pakniyat, 2008) . Thus, selection based on these floral characters may be more efficient in screening for capsule size in sesame. This study has also shown the consistency between the dendrogram and the cluster grouping of the accessions, indicating that either of the tools is sufficient to illustrate diversity among the accession/landraces. The accessions were initially grouped into two groups consisting of four clusters. Accessions in cluster I showed variety of seed colors from white through light brown to black, while those in cluster II were all white seeded except 69B-882 with brown color. Accessions in cluster III were also white seeded whereas those in cluster IV consist of black (AYK) and brown (65-8B) seeded types. Clustering of accessions/landraces from different eco-geographical locations into one cluster were observed in this study which are attributable to the possibility of free exchange of breeding materials among widely separated locations (Banerjee and Kole, 2009) . Some accessions/landraces of common geographical locations (Batsari L and Daneka I) were also observed to form different clusters, a situation that may be explained by their parental developmental traits, past history of selection and different outcrossing rates (Bhat et al., 1999) . Accessions within each cluster seem to be more related genetically than members of other clusters based on one or two characteristics, indicating that members in the same cluster may represent one heterotic group. The use of accessions across distinct heterotic group as parents in crossbreeding results in the achievement of maximum variability for selection in the segregating population (Genet et al., 2005) .
Comparatively, previous studies have shown that multivariate analyses of protein variation (Azeez et al., 2013) , seed physical dimension (Azeez and Morakinyo, 2011a) , and seed oil and fatty acid profile (Azeez and Morakinyo, 2011b ) recorded 45.70 %, 88.96 % and 80.95 % for the first two principal components respectively. In some other investigations on sesame, multivariate analysis of morpho-physiological (Tabatabaei et al., 2011) and morpho-agronomic (Ercan et al., 2002) traits yielded 38.51 % and 45.30 % respectively for the first two principal components, while that of phytochemical characters recorded 91.86 %. (Laurentin et al., 2003) . However, in the present study on floral characters, the first two principal components recorded 61.59 % suggesting medium variability for floral characters. Generally, biochemical (physio-chemical and fatty acid profile) characters and seed physical dimensions appear to be the most effective in distinguishing among the accessions/landraces, followed by the floral characters while protein, morpho-agronomic and physiological traits are probably the least effective. Nevertheless, the results of this investigation have underscored the usefulness of floral characters in delimiting taxa and subsequently distinguishing among the accessions/landraces of sesame.
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CONCLUSION
Floral characters employed in this study have shown medium genetic variability. Correlation study revealed strong positive association for length of ovary versus length of flower and length of capsule versus length of style. The seventeen accessions and landraces of sesame evaluated using quantitative floral characters were divided into four clusters representing different heterotic groups. Multivariate analysis in this study has provided tools for bringing accessions that are genetically similar together and separating them from other members hence depicting genetic variation. This finding will enhance selection of good parent plant based on floral characters towards improvement of sesame yield in Nigeria.
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